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The art of coronary angioplasty is generally described in: canary Angioplasty by Bernhard 
Meier, published by Grune & Stratton, Inc., Harcourt Brace Jovanovich, Publishers, 1987. 

Summary of the Inwnfiftn 

In a first aspect, the present invention relates to a connector for a haemostatic valve 
assembly having a main section being manufactured from two separate, co-extending parts 
which are mutually Interconnected or joined, the two parts being preferably made fnom a 
Plastics material. When interconnected, the two parts should be able to withstand a certain 
pressure in a iongltudinal passage extending inside and being defined by inner surfaces of the 
two parts, such as an injection pressure. It has been found that it is sometimes difficult to 
manufacture an essentially glued Interconnection between such separate parts of a 
connector, as it may not be easy to accurately control the manufacturing process such that 
*■ completed connector with certainty will be able to withstand a certain pressure. It Is 
therefore desired to provide a connector for a haemostatic va.ve assembly comprising two 
separate parts, which connector does not rely on glue as the single or main means of 
interconnection of the two parts, while ensuring a relatively uncomplicated and cost efficient 
manufacturing process. 

In a second aspect, the invention provides a connector for a haemostatic valve assembh, 
comprising a longitudlnaily extending main section with a valve at a proxima. end thereof 
the valve having an open state in which an elongate member may be inserted into the 
passage and a Cosed state. Before Introducing a device, e.g., a catheter or a drug-coated 
stent, through the connector and Into the vascular system of a living, an operator, such as a 
Phys, c an, should ensure that the va.ve is property opened, as otherwise an outer surface of 
the catheter or stent risks to scrape against parts of the valve, with the resuit that the 
surface of the device is damaged or that accurately dosed drug provided on the surface of a 
drug-coated stent is lost. However, given exterior circumstances such as in particular 
psychological stress, an operator may sometimes not verify that the valve is in its open state 
before attempting to introduce the device through the valve. Following an attempt to 
introduce the device through a dosed valve, the operator may not always reai.se that drug 
has been scraped off the stent or that physical damaged has been caused to a surface of the 
device, and he may, after having properly opened the valve, introduce the device, now, for 
example, damaged or with a wrong dose of drug on the surface thereof, into the vascular of 
the pa lent. Such an incidence may seriously compromise the patient's health and does often 
result in the need for additional treatment and prolonged hospitalisation of the patient 
Accordingly, it is an object of preferred embodiments of the second aspect of the invention to 
provide a means for reducing the risk of causing damage to a device to be inserted into the 
vascular system through the valve of a connector 
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A third and a fourth aspect of the invention provide aspects of closures for a valve of a 
connector of a haemostatic valve assembly. The closures of the third and fourth aspects of 
the invention aim at providing an efficient sealing between a passage In the connector and a 
surrounding atmosphere, in particular a sealing at a proxlma. end of the connector while 
a owing for easy Introduction of a catheter or stent system through the closure. The closure 
of me third aspect of the invention has a closure member, a face of which abuts a proximal 
end surface of a main section of the connector. It Is an object of the third aspect of the 
invention to provide a Cosure which Includes a re.iab.e sea. at a periphery of the main section 

l? era T"T h T dosure of the fourth aspect of the invention iS made from a 

material and .ndudes a slit which extends between two opposed surfaces. The slits are 

ZuTlT 0 ^ H? SUre ^ re " ab,e SSa,in9 ^ 3 Cath6ter ° r Stent astern extends 
through the dosure and further to provide a reliable dosure when the va.ve is In a dosed 

state, i.e. when no catheter or stent system extends through the closure. 

With the aim of at least partially solving some of the above probiems, the first aspect of the 
present invention provides a connector for a haemostatic va.ve assembly, comprising a 
longitudinal* extend.ng main section having a proximal part and a distal part, each of said 
parts having a longitudinally extend.ng, through-going passage, the connector further 
comprising connection means for providing a connection between the proxlma. part and the 

TLZ T"*' Whe " int6rC0nnected < the dis *« ™d proxlma, parts coextend in the 
.ong.tud.na, direction, the connection means comprising a projecting portion which Is integral 
with one of sa,d parts and which Is adapted to engage a recessed portion of the other one of 
said parts so as to mutually secure the parts in the longitudinal direction. Thus, thanks to 
the essentially mechanical connection between the proximal and the distal part, the 

T d6Si9ned t0 W,thSta0d 3 9,Ve " lntemal Pressure ' which ™*V irately be 
ca.cu.a ed based on specifications of the materials from which the two parts are made and on 
dimensions of the parts. In addition to the mechanical means provided at the 
interconnection, the interconnection may be reinforced by glue, though, In a presently 
preferred embodiment, the connector is assembled without glue. Preferably, the 
interconnection is formed as a snap-lock connection, e.g. a se.f securing snap-iock. In a 
preferred embodiment of the invention, the projecting portion is a barbed portion. The 
barbed portion may, for example, be provided as a part of an outer periphery of a first one of 
the two parts, the dimensions of which allows it to at least partially surround an end portion 
of a second one of the two parts. The surrounded part may thus provide a rim or a collar, 

which T 3 Sma " d ' ameter S6Cti0n and 9 » arge diameter sectio " hereof, 

r e Jlr k bari36d POrti ° n ^ en9age ' The barbed P° rt,on P-ferab.y Includes 

several barbs arranged along the periphery of the first part. In order to allow the barbed 

nTrTdi^d relT T * "~ ^ the barbed P ° rt,0n ma * be 

1 i!? T ' S ' 15 that * ' S n0t ' ° r at ,east less ' "■*»• in the 

.ong.tud.na. direction. Such radial flexibility may be brought about by .ong.tudinaHy extend.ng 
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rib prov ded ,n an end portion of the first part. In one embodiment of the invention, an end 
portion of the dista. part is adapted to receive an end portion of the proxima. part, the barbed 
portion being provided at the proxima. end portion of the dista, part, the recessed portion 
composing . coi.ar portion, e.g. a sharp edged coi.ar portion, provided on an outer surface of 
the proxima. part. In other embodiments, the barbed portion may be provided at an end 
portion of the proximal part, which may receive an end portion of the distal part. 

In order to preciude b.ood and/or other ..quids from flowing out of the connector at the 
^connection there may be provided sea.ing means at the interconnection. Such sea.ing 
mea ns may indude a resilient member, such as an O-ring, which, when the proxima, and 

TrZ^z ; n trr ed ' is c,amped between the tw ° «* ** ■ 

thtrr, h 7 " ° Uter CO " ar P ° rti0n ° f an ,nner ° ne 0f *e P-t. and such 

that it fits ,ns,de and tightiy doses an inner coHar portion of an outer one of the two parts. 

The interconnection may be such that the dista. part and the prox.ma, part may rotate 

ZoZT "7 an>Und 90 ^ 6Xtendin9 <n ^ ,0n9^tUd,na, d,recWon < such ^tion 
being desired e.g. if one or both of the two parts are provided with a threaded portion for 

engaging a thread of a corresponding member, such as of a guide catheter, in a preferred 

embod,ment of the invention, the dista, part constitutes a rotatabie ,uer, so that there is no 

need for manufacturing a iuer as a separate part. A first threaded or grooved portion may be 

prided on an outer and possibiy con.ca, wai, of the dista, part, whereas a second threaded 

th ~ h r" ProVlded ° n " ,n0er SUrfaCe ° f thS diSta ' portion ' In the '*ter case, the 

Lendl Tk ^ PrOV ' ded a " annU ' ar Wa " SUrr ° Undi ^ ^ -ongitudinaiiy 

extending passage through the connector and a surrounding outer wai, of the dista. part 
when seen in a radial direction. 

rnZrrr v "* a • *• «™. — ■»««. =. *»«*, » . 

man,™ used .or pressure monitoring, contrast medla , njactlon and/or ^ 
skfe arm may be arranged to receiva a tube which Interconnects the side am, and a 
stopcodc. such as a standard 3-way stopcock. The dista, as we,, as me proxima, parts of the 
connector may be manufactured by Injection-moulding of a plastics material. 

d! ^TT ronnea ° r aCC0rtln9 a ,he fir * - «•» '^"tlon. as 

generally discussed above, may also Include the features of me second aspect of the 
invention. 



35 



HI ? T* 9 m * h °* manufa «"^ » ' 'or a haemostatic yaive 

of T „„' hT ^ manUfattu *» a «»»— «*. to me nrst or second aspect 

Proxima, par, and a dista, par, each of sax, parts having a iongitudinally extending, through- 
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going passage, the connector further comprising connection means for providing a connection 
between the proximal part and the distal part, whereby, when Interconnected, the distal and 
proximal parts coextend in the longitudinal direction, the connection means comprising a 
projecting portion which is Integral with one of said parts and which is adapted to engage a 
recessed portion of the other one of the parts, the method comprising the step of providing a 
snap-lock between the projecting portion and the recessed portion for mutua.ly securing the 
parts in the longitudinal direction. Injection-moulding is an appropriate manufacturing 
process for the distal and the proximal part. 

The invention also provides a new use of a snap-lock as an Interconnection between a 
longitudinally extending proxima. and a longitudinally extending distal part of a main section 

lonTT k haem0Stat ' C Va ' Ve 3SSemb, V- -* of -id parts having a longitudinally 
extending, through-going passage, the snap-lock comprising a projecting portion which is 
•ntegra. wKh one of said parts and which is adapted to engage a recessed portion of the other 
one of said parts, so as to mutually secure the parts in the longitudinal direction. The 
connector may in particular be a connector according to the first or second aspect of the 
^nvention and may thus incorporate any feature of the connectors discussed above and 



in order to reduce the risk of causing damage to a device to be inserted into the vascular 
system through the valve of a connector, and more specifically to reduce the risk of a drug 
being scraped off a drug-coated stent, the second aspect of the invention provides a 
connector for a haemostatic vaive assembly, comprising a longitudinally extending main 
section having a longltudinaliy extending, through-going passage and a valve at a proxima. 
end oftte connector, the valve having an open state In which an elongate member may be 
nserted into the passage, and a Cosed state, the valve comprising an indicator for indicating 
the state of the valve. The indicator may provide an optical and/or a tactile feedback to an 

rri' 7r at ? e operator by ,ook,n9 at ° r by touching the va,ve ™* eas »v 

cne state of the valve. 

in a preferred embodiment, the valve includes a valve opener which is longitudinally 
dfeplaceable aiong an outer surface of the main section of the connector, such that the state 
of the valve may be changed by displacing the va.ve opener in relation to the main section. 
The valve opener, or, in case of other embodiments, other displaceable means, may 
advantageously be arranged near the indicator which may comprise optical means for 
providing ^an optical appearance of at .east a part of the connector in the open state which Is 
different from an optical appearance of that part of the connector in the dosed state. For 
example, the valve may comprise an elastomeric closure member, such as a silicone 
member, arranged to seal the proximal end of the connector in the dosed state of the valve 
the valve opener comprising a puncture member which extends co-ax.al.y with and at least ' 
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partly inside said passage. The puncture member may be arranged such with respect to the 
closure member that it penetrates the closure member In the open state of the valve the 
elastomerlc closure member thereby closing about an outer surface of the puncture member 
and such that it does not penetrate the closure member in the closed state of the valve. Such 
an embodiment of the valve is well suited for an embodiment of the valve opener which 
comprises a transparent portion and an opaque portion, and wherein the main section of the 
connector, at a proximal end thereof, comprises a coloured section which Is covered by the 
opaque portion of the valve opener when the valve Is In the open state, and which Is visible 
through the transparent section when the valve Is in the closed state. Thus, for example the 
coloured section may be clearly visible to the operator when the valve is in the closed state 
and completely hidden when the valve is in the open state. Accordingly, a superficial and 
rapid glance at the valve may allow the operator to determine the state of the valve. 

Though not preferred, a so-called Touhy Borst' valve, which is known perse, and which 
comprises an elastomeric membrane having an opening through which the catheter extends 
and which is dosed about the periphery of the catheter by rotation of a cap, may be provided 
as the haemostatic valve. However, from an ease-of-use point of view, the Touhy Borsf 
design has the disadvantage that it requires a separate Introducer needle or tube to pass 
thorough the valve for opening the membrane, so that a catheter or stent can be introduced 
wrthout damage. Therefore, as the introduction and common use of vascular stents, Including 
balloon expandable stents and self-expanding stents, has resulted in increased attention to 
the fnct.on in passing a device through the valve and to the need for maintaining a position 
of the stent on the balloon, so-called puncture valves have become more popular. Examples 
of such puncture valves are those described herein in connection with the preferred 
embodiments of the present Invention, the valve disclosed in US patent No. 5,195,980, and 
the valve described in US patent No. 5,176,652. 

It should be understood that the connector according to the second aspect of the Invention 
as generally discussed above, may also include the features of the first aspect of the 
invention. Embodiments of the connector comprising a side arm for connecting the connector 
to a manifold, I.e. so-called 'Y-connecter- embodiments, may, according to the invention, be 
compnsed In a kit further comprising a side arm tubing for the side arm and possibly a 
stopcock. 



According to the third aspect of the Invention there is provided a closure for a valve of a 
connector of a haemostatic valve assembly, the connector comprising a longitudinally 
extending main section having a longitudinally extending, through-going passage with the 
valve at a proximal end of the connector, the closure comprising a closure member, a face of 
which abuts a proximal end surface of the main section, one of said face and end surface 
being provided with a protrusion for engaging a corresponding Indentation provided in the 
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surface which is aligned with a « mn H , symmetry on the first 
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surface, may have a conL" ' "* " PreferaWy "» «— - 

for an, connector J^^**' ^ ~ ■ "» P-**r. * „ we., sulted 
«n.rd aspect of the tnvenC p^ "** «— " * 

Wa..sten«s. serf-expan^ , ^" ~' ' ^ 
Smart Stents and AVE SE Stents Jl. * U "'" n<W Stents " Symphony Stents. 

varies of capers iniu^TT?. ""^ ,nventton m ^ be des. S ned to fit a 

~. 2^2 rr^r bai,oon * ~ — 

flcleLdescriorinn n f rfr Tlrnvvlna - | 

^ntT^ ^ '~ ~ * —~ re fe rence to the 

• n 9 . x snows a ,on s ,ted,na, ctoss-s^on of a connector accord,n g to tte ,„ve„ H on. 
■ *, , shows an eroded s M e y,ew of lhe connect of Rg. , and an assorted stepcoCt, 
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Rg. 4 shows the valve of Fig. 3 In an open state, 

Fig. 5 shows a cross-section of the valve of Rgs. 3 and 4, Including an Indicator for indicating 
a state of the valve, 

Fig. 6 shows a longitudinal cross-section of a coloured member comprised in the indicator of 
5 the valve of Fig. 5. 

• Fig. 7 shows a longitudinal cross-section of an interconnection between a proximal and a 
distal part of the connector of Figs. 1 and 2, 

Fig. 8 shows a longitudinal cross-section of a distal part of Fig. 7, 
Fig. 9 shows a perspective view of the proximal part of Rg. 8, 

10 Rg. 10 shows a main section of a connector with an indentation In an end surface thereof for 
providing a peripherally extending seal at a proximal end of the connector. 

Fig. 11 shows an end view of a closure member for mounting at the proximal end of the 
connector of Rg. 10, 

Rg. 12 is a cross-sectional view of one embodiment of the closure member of Rg. 11, 
15 Fig. 13 is a cross-sectional view of an alternative embodiment of the closure member of Rg. 

Detailed desam pling of t*»* drawing s 

As it will be appreciated from the below description of a preferred embodiment of the 
invention, all of the above aspects of the invention may be comprised in a single 
embodiment 

A Y-connector 100, as shown in Rgs. i and 2, comprises a proximal part 102 and a distal 
. part 104, the proximal and the distal part co-extending in a longitudinal direction and being 
assembled in an end-to-end manner with a distal end portion 106 of the proximal part 102 
being received in a proximal end portion 108 of the distal part 104. The distal part 104 Is 
formed as a rotating luerlock with a first outer grooved or threaded portion 109, and a 
second, Inner threaded portion 111. Within each of the proximal and the distal part, there is 
provided a longitudinally extending, through-going passage 110 and 112, respectively. When 
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Interconnect™ w,« be further described below with reference to Hgs 7-9 "e ^Lervv, 

do«» m^^JT^T^ 9 " ' PUnCtUre m6mber penetrates elastomeric 
closure member 130 to al«ow a catheter or a stent (not shown) to pass through the valT 

^e puncture member 134 ,s, as shown ,n Pigs. 3 and 4 Integra. w,th the Z o^ner 132 

valve Is in a Cosed states * ** 3 * £ ^ ° f the Va,Ve °* ener ' th. 

valve * m a 9 ' ' 3 m ° St d,Stal P° s,tton of valve opener the 

valve s in an open state, as In Rg. 4 . An Indicator for Indicating the state of the vTve 
comprises a coloured member 136, see Fig. 2. 

atttrvaT'^ 0 ' ^ V9lVe ° f R9S - 3 4 ' ,ndUd,n9 a " ~ seating 
state of the valve. The .ndlcator comprises a coloured member 136 which mav e a th* 

be ye,,ow ° r - — — — * -st p^-:^ 

or valve opener 132 Is opaque, whereas a distal portion 142 of the valve ooener > s 
transparent. Hence, when the va.ve Is In a closed state as Illustrated *a \ Z „ 

state, therebi cr^dt b r „ P T ntt ° a " ** ^ * ,n *- 

stent throJ:* , attemptS Should be made to » catheter or a 

throu g h tbe valve, whereas no yellow colour „„, be vfclble „be„ tbe valve fs ,n «Tope„ 
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state, thereby clearly indicating that a catheter or a stent may be safely passed through the 
valve. It should be understood that the valve may alternatively be designed such that the 
coloured member Is visible when the valve is in its open state and Invisible in the closed 
state. 



The coloured member 136 is shown in detail in Fig. 6, from which it is apparent that a 
projecting portion, such as preferably a barbed portion 144, allows the coloured member 136 
to be connected to the proximal part 102 of the connector via a snap-lock made possible 
thanks to the barbed portion exhibiting a radial elasticity and substantially no longitudinal 
elasticity. The radial elasticity may be provided by longitudinally extending slits in the 
member 136, such slits being formed essentially like those slits 148 which are provided in the 
area of the barbed portion of the distal part 104 of the connector, see Fig. 9. As iHustrated in 
Fig. 5, the proximal part 102 defines a recessed portion in the form of a collar 146, so that 
when the member 136 and the proximal part 102 are interconnected, the barbed portion 
firmly secures the member 136 in relation to the proximal part 102. 

The interconnection between the distal and proximal parts 102 and 104, respectively is 
based on the same principle as the interconnection between the coloured member 136 and 
the proximal part 102, as described above with reference to Figs. 5 and 6. Thus, as 
illustrated In Fig. 7, the proximal part 104 has a barbed portion 116 engaging a'collar 118 of 
the proximal part 102. An annular space 150 is available for the O-ring which Is not shown in 
Fig. 7, but which is designated by reference numeral 120 In Fig. 1. The distal part 104 is 
shown in isolation in Figs. 8 and 9, from which it is also apparent that a proximal end portion 
of the distal part comprises several barbed portions 116 arranged along the periphery of the 
distal part 104 and with slits 148 therebetween, the silts providing a radial flexibility which 
allows the second part 104 with the barbed portions 116 to engage the collar lis of the 
proximal part 102 in a snap-locking manner. 

Preferred embodiments of the third and fourth aspects of the invention will now be further 
described with reference to Figs. 10-13, in which elements discussed above in connection 
with Figs. 1-9 are referred to by the same reference numerals to the extent that like parts 
are referred to. It should, however, be understood that structural differences may exist 
despite of the fact that the same reference numerals are employed. 

The main section 114 shown In Fig. 10 has a proximal end surface 152 defining an 
indentation in the form of a groove 154. The groove is intended to receive an annular 
protrusion 158 provided on the closure member 130, se Figs. 11-13. When the closure 
member 130 is biased towards the surface 152 of the main section 114, the protrusion 158 
deforms in the groove 154, so that a reliable seal is provided along the end surface 152 The 
ciosure 130 is provided with three slits which are referred to by reference numeral 162 in the 



I5S64DK01 



12 



10 



15 



embodiment * * « and refers „ umeral 164 ,„ embodiment 

flrst surface 156 of the dosu re member 130. In the embodiment of Flo. 12, the aits 162 

eraon or a catheter or stent system through the closure member. 
l^T ^ ° f * 15 — — <° • ~ end of a gu ,d,„ 9 catheter (no. 

^=nrr.ri^i^j:rr* ,n ortar * - - 

— = tost- 
ui 8 m 132 tor anv * an a ~ - « . 

7. Any procedure devfeed by the catheter or stent manufacturer Is then fbHowed. 
aTJo~ ^ ~~ * ' ~ «— * «" connecter 100 a re 



Inner diameter of narrowest portion: 
Maximum diameter of device to be Inserted: 
Minimum diameter of device to be Inserted: 
Maximum pressure resistance with 
PTCA catheter and guide wire: 
Maxim pressure resistance without device: 
Metallic insertion tool length: 
Metallic insertion tool inner diameter: 



2.4 mm - 9.0 mm. 
2.33 mm - 8.0 mm. 
0.17 mm - l.io mm. 

8 Atm or with Percutan graft 1 atm. 

21 Atm - 2 atm 

10 cm - 2 cm 

0.64 mm - 2.00 mm. 
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The number of the Interval mentioned first refers to PTCA and the second number of the 
interval refers to AAA graft (Percutaneous-Abdominal Aortic Aneurysm stent graft). 
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CLAIMS 



1. A connector (100) for a haemostatic valve assembly, comprising a longitudinally extending 
mam section (114) having a proximal part (102) and a distal part (104), each of said parts 
having a longitudinally extending, through-going passage (110;112), the connector (100) 
further comprising connection means for providing a connection between the proximal part 
(102) and the distal part (104), whereby, when interconnected, the distal and proximal parts 
coextend in the longitudinal direction, said connection means comprising a projecting portion 
(116) which is integral with one of said parts (102; 104) and which is adapted to engage a 
recessed portion (118) of the other one of said parts (102; 104), so as to mutually secure the 
parts In the longitudinal direction. 

2. A connector according to claim 1, wherein said projecting portion (116) is a barbed 
portion. 

3. A connector according to claim 1 or 2, wherein the connection means provide a snap lock 
between said parts. 

4. A connector according to claim 2 or 3, wherein an end portion (108) of the distal part 
(104) ,s adapted to receive an end portion (106) of the proximal part (102), the barbed 
portron (U6) being provided at said end portion (108) of the distal part (102), the recessed 
portron (118) comprising a collar portion provided on an outer surface of the proximal part 
(102). 

5. A connector according to claim 4, wherein the barbed portion (116) is formed by an outer 
wall of the distal part (104). 

6. A connector according to any of claims 1-3, wherein an end portion (106) of the proximal 
part (102) is adapted to receive an end portion (108) of the distal part (104), the barbed 
projecting portion (116) being provided at said end portion (106) of the proximal part (102) 
the recessed portion (118) comprising a collar portion provided on an outer surface of the 
distal part (104). 

7. A connector according to claim 6, wherein the barbed portion (116) is formed by an outer 
wall of the proximal part (102). 

8 A connector according to any of the preceding claims, further comprising a sealing means 
(120) for providing a liquid-tight seal at the interconnection. 
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9. A connector according to claim 8, wherein the sealing means (120) comprises a resilient 
member, and wherein the proximal and distal parts (102;104), when Interconnected, are 
arranged to clamp the resilient member between them. 

10. A connector according to any of claims 1-9, wherein the interconnection is such that the 
distal part (104) and the proximal part (102) may rotate relative to each other around an 
axis extending in the longitudinal direction. 

11. A connector according to claim 10, wherein the distal part (104) constitutes a rotatable 
luer. 

12. A connector according to any of claims l-ii, wherein an outer wall of the distal part 
(104) is provided with a first threaded or grooved portion (109). 

13. A connector according to any of claims 1-12, wherein an Inner wall of the distal part 
(104) is provided with a second threaded portion (ill). 

14. A connector according to any of ciaims 1-13, comprising a side arm (122) for connecting 
the connector (100) to a manifold. 

15. A kit comprising a connector according claim 14, and a side arm tubing (126) for the side 
arm (122) of the connector. 

16. A kit according to claim 15, further comprising a stopcock (124) to be connected to one 
end of the side arm tubing (126). 

17. A method for manufacturing a connector (100) for a haemostatic valve assembly 
comprising a longitudinally extending main section (114) having a proximal part (102) and a 
distal part (104), each of said parts having a longitudinally extending, through-going passage 
(110;112), the connector further comprising connection means for providing a connection 
between the proximal part (102) and the distal part (104), whereby, when interconnected, 
the distal and proximal parts coextend in the longitudinal direction, said connection means 
comprising a projecting portion (lie) which Is integral with one of said parts (102; 104) and 
which is adapted to engage a recessed portion (118) of the other one of said parts 

(102; 104), the method comprising the step of providing a snap-lock between the projecting 
portion (116) and the recessed portion (118) for mutually securing the parts (102:104) in 
the longitudinal direction. 
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18. A method according to claim 17, comprising injection moulding the distal and proximal 
parts (102; 104) from a plastics material. 

19. Use of a snap-lock as an Interconnection between a longitudinally extending proximal 
part (102) and a longitudinally extending distal part (104) of a main section (114) of a 
connector (100) for a haemostatic valve assembly, each of said parts having a longitudinally 
extending, through-going passage (110;112), the snap-lock comprising a projecting portion 
(116) which is integral with one of said parts (102,104) and which is adapted to engage a 
recessed portion (118) of the other one of said parts, so as to mutually secure the parts 
(102; 104) In the longitudinal direction. 

20. A connector (100) for a haemostatic valve assembly, comprising a longitudinally 
extending main section (114) having a longitudinally extending, through-going passage 
(110;112) and a valve (128) at a proximal end of the connector, the valve having an open 
state in which an elongate member may be inserted into the passage (110; 112), and a 
closed state, the valve comprising an indicator (136;140;142) for Indicating the state of the 
valve. 

21. A connector according to claim 20, wherein the valve (128) comprises a valve opener 
(132) which is longitudinally dlsplaceable along an outer surface of the main section (114) of 
the connector (100), such that the state of the valve (128) may be changed by displacing the 
valve opener (132) In relation to the main section (114). 

22. A connector according to claim 21, wherein the indicator (136;140;142) comprises optical 
means for providing an optical appearance of at least a part of the connector (100) in the 
open state which is different from an optical appearance of that part of the connector in the 
closed state. 

23. A connector according to claim 21 or 22, wherein the valve (128) further comprises an 
elastomerlc closure member (130) arranged to seal the proximal end of the connector (100) 
In the dosed state of the valve (128), and wherein the valve opener (132) comprises a 
puncture member (134) which extends co-axially with and at least partly inside said passage 
(110; 1 12), and which is arranged such with respect to the closure member (130) that it 
penetrates the closure member (130) in the open state of the valve, the closure (130) 
member thereby closing about an outer surface of the puncture member (134), and such that 
It does not penetrate the closure member (130) in the closed state of the valve (128). 

24. A connector according to any of claims 21-23, wherein the valve opener (132) comprises 
a transparent portion (142) and an opaque portion (140), and wherein the main section 
(114) of the connector, at a proximal end thereof, comprises a coloured section (136) which 
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is covered by the opaque portion (140) of the valve opener when the valve Is in the open 
state, and which is visible through the transparent section (142) when the valve is in the 
closed state. 

25. A connector according to claim 24, wherein the coloured section (136) is comprised in a 
coloured member which is connected to the main section (114) via a connection having a 
projecting portion (144) which Is integral with one of said sections (114;136) and adapted to 
engage a recessed portion (146) of the other one of said sections (114; 136), so as to 
mutually secure the sections (114; 136) in the longitudinal direction. 

26. A connector according to any of claims 20-25, comprising a side arm (122) for connecting 
the connector (100) to a manifold. 

27. A kit comprising a connector (100) according claim 26, and a side arm tubing (126) for 
the side arm (122) of the connector. 

28. A kit according to claim 27, further comprising a stopcock (124) to be connected to one 
end of the side arm tubing (126). 

29. Use of an indicator (136; 140; 142) for indicating a closed or open state of a haemostatic 
valve (128) integrated In a connector (100) of a haemostatic valve assembly. 

30. Use according to claim 29, wherein optical means (136; 140; 142) are employed for 
providing an optical appearance of at least a part of the connector (100) in the open state 
which is different from an optical appearance of that part of the connector in the closed state. 

31. A closure for a valve (128) of a connector (100) of a haemostatic valve assembly, the 
connector (100) comprising a longitudinally extending main section (114) having a 
longitudinally extending, through-going passage (110;112) with the valve (128) at a 
proximal end of the connector, the closure comprising a closure member (130), a face (156) 
of which abuts a proximal end surface (152) of the main section (114), one of said face and 
end surface (152; 156) being provided with a protrusion (158) for engaging a corresponding 
indentation (154) provided in the other one of said face and said end surface (152;156). 

32. A closure according to claim 31, wherein the closure member (130) is made from a 
resilient material which Is adapted to deform in the area of said protrusion and said 
indentation when said face and said end surface (152; 156) are biased towards each other, so 
as to thereby provide a liquid tight seal near an outer periphery of the passage (110; 112) at 
a proximal end thereof. 
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33. A connector (100) for a haemostatic valve assembly and comprising a closure according 
to dalm 31 or 32. 

34. A closure for a valve (128) of a connector (100) of a haemostatic valve assembly, the 
closure comprising a closure member (130) which Is made from a resilient material and 
which defines a first and a second, opposite end surface (156; 160) and at least one passage 
slit (164), the passage slit being normally dosed and extending between the two end 
surfaces, the passage slit being arranged to open by a tubular member (134) being extended 
therethrough, the passage silt (164) having a length at the first surface which is longer than 
its length on the second surface. 

35. A closure according to claim 34, comprising a plurality of passage slits (164) which define 
a first, common point of contact (166) on the first surface (156) and which extend radially 
outwardly from the point of contact (166) at the first surface (156). 

36. A closure according to dalm 35, wherein the plurality of passage slits (164) define a 
second, common point of contact (168) on the second surface (160). 

15 37. A closure according to any of dalms 34-36, wherein at least one of the passage slits 

(164) has a length on the second surface (160) which is at most 1/I0th of the length of that 
passage slit on the first surface (156). 

38. A closure according to any of claims 34-37, wherein at least a portion of the first end 
surface (156) and at least a portion of the second end surface (166) define two substantially 

20 parallel planes, and wherein an axis extending between the first and second common point of 
contact is substantially perpendicular to the two planes. 

39. A closure according to any of claims 34-38, wherein at least a portion (170) of one of the 
first and second end surfaces (156;160) is concave. 

40. A closure according to claim 39, wherein said concave portion (170) Is provided on the 
25 second surface (160). 

41. A connector (100) for a haemostatic valve assembly and comprising a closure according 
to any of claims 34-40, the valve (128) with the closure being arranged near a proximal end 
of the connector. 

42. A connector according to claim 41, wherein the second surface (160) of the closure is 
30 oriented to face the proximal end of the connector. 
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